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(54) Title of the Invention: A LINING CONSTRUCTION METHOD FOR A 

DEEP FOUNDATION BOREHOLE WALL 
(57) Summary 

(Purpose) 
(Configuration) 

The paly folding hinge section 3 is established lenethwise to the >WrW nfA i. , , 

diameter reduction is enabled. With the advance of , hehcal com, gated pipe 2, and 

expanded when it is in its reduced 2£ S^S^S^TT *? 2 is 

which is pressed into hole-wall 6a, and owe Id 5 1^ JiSS ?*° COm,gated 2 > 

and nu attached to the lower edge of theaforenJn^ 

[see original for Figure] 
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(Scope of the Patent Claim) 
(Claim 1) 

A lining construction method for a deep foundation borehole wall with the defining characteristics that- f I) a oalv 

2Sr ***** to Ae ^ of a heiicai ^ * - 

enabled. (2 With the advance of boring, the diameter of this helical corrugated pipe is expanded when it is in the 
reduced state and ,t is passed through the interior of an existing helical corrugated pipe, which is pressed ui to fte 

E^"7£"T L ^ , diame,Cr hcHCal COrmgated Pipe is «q^Sk Sn is Sed to t 
lower edge of the aforementioned existing helical corrugated pipe. 

(Claim 2) 

The lining construction method for a deep foundation borehole wall described in Claim 1, in which the helical 
corrugated pipe of the reduced diameter is superimposed on the interior of the existing helical conugared I£ and 
using this as a guide, it is rotated along a helix and lowered. wwiugaiea pipe, ana 

(Claim 3) 

The lining construction .method for a deep foundation borehole wall described in Claim 1 and Claim 2 in which 
Zced sltf bbShed ^ * iD,eri0r ° fthe heliCal C0 ™S« ed rt* *- •« «*« lowered ^ d'amerer- 



(Detailed Explanation of the Present Invention) 
(0001) 

(Field of Industrial Utilization) 
(0002) 

(Conventional Technology) 
(0003) 

(Problems Addressed by the Present Invention) 

c^i^^^^ "** P»pe after boring is complete, concrete 

the possibility of a^^JSaSSSS* § ° Perati ° D ^ ** ***** 

(0004) 



(0006) 



advances is enabled, and as a result, it becomes possible secure the maintenance and stability of immediate 
conditions. 



(0007) 

(Means to Resolve these Problems) 

In order to achieve the aforementioned purpose, the present invention consists of the following three main points: 
(1) (a) A paly folding hinge section is established lengthwise to the interior of a helical corrugated pipe, and 
diameter reduction is enabled, (b) With the advance of boring, the diameter of this helical corrugated pipe is 
expanded when it is in the reduced state, and it is passed through the interior of an existing helical corrugated pipe, 
which is pressed into the hole-wall, and lowered, (c) The diameter of this helical corrugated pipe is then expanded, 
and it is attached to the lower edge of the aforementioned existing helical corrugated pipe. (2) The helical 
corrugated pipe of the reduced diameter is superimposed on the interior of the existing helical corrugated pipe, and 
using this as a guide, it is revolved along a helix and lowered. Finally, (3) expandingjigs are established on the 
interior of the helical corrugated pipe that has been lowered in its diameter-reduced state. 

(0008) 
(Effects) 

Through the present invention described in Claim 1, by sequentially establishing helical corrugated pipes with the 
advance of boring, borehole collapse is elirninated and it becomes possible to secure the maintenance and stability of 
immediate conditions. 

(0009) 

Through the present invention described in Claim 2, in addition to the aforementioned effects, the pipe is lowered 
using the existing helical corrugated pipe as a guide, so the connection position can be easily deterrnined. 

(0010) 

Through the present invention described in Claim 3, in addition to the aforementioned effects by establishing 
expanding jigs in advance into the interior of the helical corrugated pipe, conducting pressing operations to the hole- 
wall through diameter-expansion after lowering the pipe becomes simple. 

(0011) 

(Embodiments) 

Below, we will describe in detail through Figures the embodiments of the present invention. Figures 1 - 3 are 
lateral view Figures of all of the processes that demonstrate one embodiment of the lining construction method of a 
deep foundanon borehole wall of the present invention, and Figures 4 ^ 6 are horizontal projections of these 
processes. 

(0012) 

Within i the Figures, 1 is the boring machine and 2 is the helical corrugated pipe. We will begin by first explaining 
this helical corrugated pipe. & 

(0013) 

With the present invention, we divided a portion of the peripheral wall of the helical corrugated pipe 2 into two 
bands that extend lengthwise, connected the ends of these bands with a hinge, and formed the paly folding hinge 3 
into the intenor, enabling diameter reduction. 5 * 

(0014) 

Furthermore through such depressions 4 and protrusions 5 as those shown in Figure 9 and Figure 10, we construct 
mutual retention sections at the helix tip and trailer portions of the of the helical corrugated pipe 2. 

(0015) 

Next we will explain the construction method of the present invention that utilizes this helical corrugated pipe 2 
As shown in Figure 1 and Figure 4, we bore the hole 6 with boring machine 1, and we set the system such that in 
the upper region, the helical corrugated pipe 2 presses into hole-wall 6a 



(0016) 

to this case, we fold the folding hinge 3 into the interior, as shown in Figure 7 and Figure 8, and cause the first 
hehcal corrugated pipe 2 to be in its diameter-reduced state. Also, on the interior of the pipe we establish the 
expanding j.g 7, which ,s formed from an arm that can be expanded/contracted with hydraulic or pneumatic 
cylinders, hang and lower ,t into the aforementioned hole 6, and diameter-expand the entire system with the 
expanding jig 7 such that the folding hinge portion 3 extends. 

(0017) 

Sr,"' ^ I 0 ' eXpa ° d,ng J ' 8 7' a jig that is established separately after helical corrugated pipe 2 would also be 

£222* rT CXP ^ mg T Cham r * additi0D ,0 aD am can bc sanded/contracted with hydrauhc or 
pneumatic cylmders, a balloon that swells with air pressure, for example, could also be considered 
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(0018) 

With the advance of boring using boring machine 1 , we superimpose the second helical corrugated pipe 2 in its 
diameter-reduced I state onto the interior of the existing helical corrugated pipe 2 that has been diameter-expanded as 
previously described and pressed into hole-wall 6a, as shown in Figure 2 and Figure 5. Using this as a guide we 
rotate the pipe along a helix and lower it. The insertion of the pipe while rotating can also be performed with the 
aforementioned expanding jig 7: 

(0019) 

Then, after passing the pipe through the interior of the existing helical corrugated pipe 2 and lowering it, we 
diameter-expand the entire system with the expanding jig 7 such that the folding hinge 3 extends, and we press it 
mto hole-wall 6a. At this time we engage and connect the depression 4 at the tip and, the protrusion 5 at the trailer 
of the aforemennoned existing helical corrugated pipe 2. 

(0020) 

Proceeding in this fashion, with the advance of boring using boring machine 1, we sequentially connect the helical 
corrugated pipes 2, and protect the hole-wall 6a. uwncncai 

(0021) 

(Effect of the Invention) 

As stated above, the lining construction method for a deep foundation borehole wall of the present invention makes 
possible, even in the case of high caliber boreholes, the prevention of the collapse of the hole wall '12 
advances, and as a result, makes it possible to secure the maintenance and stability of immediate conditions 

(Simple Explanation of the Figures) 

(Figure 1) A lateral view Figure of the first process that demonstrates one embodiment of the linine 

construction method of a deep foundation borehole wall of the present invention 8 

8 ^ C ? , A J lat , eral View Figurc of ^ second P rocess ««»t demonstrates one embodiment of the linine 
construction method of a deep foundation borehole wall of the present invention 8 

* A J*??! ViC T ° f ±e P rocess that demonstrates one embodiment of the lining 
construction method of a deep foundation borehole wall of the present invention 8 

(Figure 4) A horizontal projection of the first process that demonstrates one embodiment of the linine 
construction method of a deep foundation borehole wall of the present invention 8 
;! lg T 5 J A horizontal projection of the second process that demonstrates one embodiment of the linine 
construction method of a deep foundation borehole wall of the present invention 8 
13? ^ A horizontal projection of the third process that demonstrates one embodiment of the lining 
construction method of a deep foundation borehole wall of the present invention 8 
preSnt Lntion.^ ° f «• P^s of the helical corrugated pipe used in the 

fFiW 2 i 110 ^ 1 Pr °i eCti0n °/? C hdical COnu « ated W* ™* » *e present invention. 
LSoLfore cl^r^ Fl8UrC ° f * ^ ° f ^ ™< — * *e present 

££?L coSSST 0 " ^ ° f ** temUmI ^ ° f ^ hdical C °^ ated ™ ™* » - present 



(Explanation of Symbols) 

I... Boring machine 

2. . . Helical corrugated pipe 

3... Folding hinge section 

4... Depression 

5... Protrusion 

6.. .Hole 

6a... Hole- wail 

7...Expandingjig 



(Figure 1) 

3 (Folding hinge section) 
2 (Helical corrugated pipe) 
6a (Hole-waU) 
6 (Hole) 

1 (Boring machine) 
[see original for Figures] 

(Figure 2) 

(Figure 3) 

(Figure 4) 

(Figure 5) 

(Figure 6) 
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(Figure 7) 
(Figure 8) 
(Figure 9) 
(Figure 10) 
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